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l AEI{ODYNAMIC RESULTS OF A SEPARATION EFFECTS

TEST CONDUCTED IN THE AEDC 40 x 40 INCH TUNNEL A

FACILITY ON THE ROCKWELL INTERNATIONAL LAUNCH

CONFIGURATION 3 (MODEL 32-OTS) INTECRATED VEHICLE

(IAI3)

by

J. H. Campbell, II

Rockwell International Space Division

ABSTRACT

Experimental aerodynamic investigations were conducted frem July 5

through July 17, 1973, in the AEDC/VKF tunnel A facility, on a 0.01 scale

model (Model 32-OTS) of the Rockwell International launch configuration 3

Integrated Vehicle (excluding the left-hand boester). The AEDC captive

_cajectory system was utilized in conjunction with the tunn_1 primary

sector to obtain "grid-type" data for tank (ET) abort from the Orbiter

(SSV), and for nominal separation of one Booster (SRB) from the Orbiter-

Tank combination. Booster separation was investigated with and without

separation motors plume simu]atlon. The plumes were generated by eight

Mj = 2.15 nozzles using a 1500 psia cold air supply.

Free stream data were obtained for all models (orbiter, tank,

orblter-tank, and rlght-hand booster) to provide baselines for evaluation

of proximity effects.

' iii
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The entire investigation was conducted at a nominal free stream Mach

number of 4.5 and at Reynolds number per foot ranging from approximately

7.0 x 105 to 6.6 x l06.

This report is published in three volumes. Volume I contains data

figures through page 894. Volume II contains the remaining data figures

and the appe_dix (tabulated source data) is found in Volume llI.

iv
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NOMEN CI_ATURE

PLOT

SYMBOL SYMBOL DEFINITION

a speed of sound; ft/sec

V velocity; ft/sec

M MACH Mach number, V/a

q_ Q(PSF) dynamic pressure, pV2/2; psf

p RHO mass density; slugs/ft 3

Ab base area; ft 2

CAb CAB base force coefficient, -Ab(P b - P_)/q_Sw;
base force

q_,S w

CAf CAF forebody axial force coefficient; CA - CAb

CA CA axial force coefficient excluding adjustments
for base and sting/balance cavity pressure

measurements; axial force

q_S w

normal force

CN CN normal force coefficient; q_Sw

C_ CBL rolling moment coefficient; rollin S moment
q_Sw_ref

Cm CLM _itching moment coefficient; pitchi,ng momentq_Sw_ref

side force
CY side force coefficient;

_Y q Sw

Cn CYN yawing moment coefficient; y_awin8 momen_
q_Sw£ref

L _. - i
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NOMENCLATURE (Continued)

PLOT

SYMBOL SYMBOL DEFINITION

Sw SREF reference wing area; ft2

CPS captive trajectory system

Pbl/P PBI/P number one base pressure ratio

Pb2/P_ PB2/P number two base pressure ratio

Pc/P PC/P sting/balance cavity pressure ratio

Pbl PBI number one base pressure; psia

Pb2 PB2 number two base pressure; psia

Pc PC SRB separation nozzle chamber pressure; psia

p= P freestream static pressure, psia

Pt_ PTOTAL freestream total pressure, psia

CPBI number one orbiter base pressure coefficient,

CPbl (Pbl - P_)/q_

CPB2 number two orbiter base pressure coefficient,

CPb2 (PD2 - P=)/q®

CPC sting balance cavity pressure coefficient,

CPc (Pc - P_)/q®

R/_ RN/L freestream unit Reynolds number x 10-6; per foot

_ref LREF reference dimension used to reduce the measured
BREF balance moment data to cueffi,'ient form, orbiter

model body length, inches

6a AILRON aileron deflection; degrees

6 ELEVTR elevon deflection; degrees
e

i , , ......... i ,,, i _ I "
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NOMENCLATURE (Continued)

PLOT

SYMBOL SYMBOL DEFINITION

d r RUDDER rudder deflection; degrees

Aa DALFHA parameter name for nominal angle of attack

difference, (A_ = aSR B - aOT ) or (Aa = nET - aO);
iegrees

_B DBETA parameter name for nominal angle of sideslip

difference, (AB = BSR B - BO/T) or (AB = RET- BO);
degrees

aO/T ALPIIA orbiter tank angle of attack. All source data are

presented as a function of aO/T, except for isolated
tests and those where the tank is separating from

the orbiter; degrees

aSRB = _O/T + A_

aO ALPHA orbiter angle of attack. Source data are presented

as a function of _C for i_oiated tests and those

where the tank is separating from the orbiter;

degrees

aET = aO + Aa

aET ALP[_ external tank angle of attack. Source data are

presented as a ft:nction of aET' only, for te:t_ c)f
the isolated external tank, degrees

_SRB ALPHA solid rocket booster angle of attack, sourer, d_,ta

are presented as a function of _SRB' only, for
tests of the isolated SRB, degrees

_O/T BETA orbiter tank angle of sideslip. All source data

are presented as a function of BO/T except for
isolated tests and those where the tank is separ-

rating from the orbiter; degrees

BSR B = BO/T + a_

80 BETA orbiter angle of sideslip. Source data are

presented as a fun, tion of BO for isolated tests
and those wher_ the tank is separating from the

_' orbiter; degrees

BE], = B0 _ A_

,,, , n,,. ,, ..... a i i,, i [
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NOMENCLATURE (Concluded)

PLOT

SYMBOL SYMBOL DEFINITION

BET BETA external tank angle of sideslip. Source data

are presented as a function of BET, only, for
tests of the Isolated external tank, degrees

BSR B BETA solid rocket booster angle of sideslip. Source

data are presented as a function of _SRB, only,
for tests of the isolated SRB, degrees

6SB SPDBRK speed brake flare angle, degrees

c.g. center of gravity

Tt_ TTOTL freestream total temperature; °R

T= T freestream static temperature; °R

_\X X separation distance measured along the longitudinal,

X axis; inches. See figures 2d and 2e

XMRP X station of the moment reference center; inches.

See figures 2b and 2c

_Y Y separation distance measured along the lateral,

Y axis; inches. See figures 2d and 2e.

YMRP Y station of the moment reference center; inches.

See figures 2b and 2c.

ZMRP Z station of the moment reference center; inches.

See figures 2b and 2c.

AZ Z separation distance measured along the vertical

Z axis; inches. See figures 2d and 2e.

,f
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INTRODUCTION

The NASA Space Shuttle Integrated Vehicle (SSV) is comprised of four

components: an orbiter (O), an external fue] tank (ET) for the orbiter,

and two solid rocket boosters (SRB's). During the ascent phase of the

SSV the ET and SRB's are separated from the orbiter, and return to earth.

In order to assure clean separation of the ET and the SRB's from the orbi-

ter it is necessary to know the aerodynamic forces acting on these com-

ponents, and the orbiter, during the separation procedure. This test was

conducted to determine the interacting aerodynamic effects for two situ-

ations: i) nominal abort of the SRB from the orbiter/external tank com-

bination and 2) emergency abort of the external tank from the orbiter.

Data were obtained at a freestream Mach number of 4.5 with Reynolds

number varying from 7.0 x 10 5 to 6.6 x 106 per foot. The SRB has small

rocket motors which are utilized to assure positive separation. During

these tests motor operation was simulated by using cold air jets and data

were recorded with and without these motor plume simulations.

The isolated vehicle components were tested over an angle of attack

and sideslip range as shown below:

Vehicle Comjponent _ Range _ Values ,

Orbiter -i0 ° to 30° 0 °, 5°, i0°

External Tank -40 ° to I0° 0°, 5°

Orblter/External _ank -i0 ° to 30° 0 °, 5°

Solid Rocket Booster -30 ° to 15° -i0 °, 0°, 5° , I0°,

t q

! 20° , 30°

9
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INTRODUCTION (Continued)

In oruer to examine the interacting flow field effects during the

two abort situations, the separating component was held at attitudes

relative to the parent configuration and moved to various field positions

to record aerodynamic data. The relative attitudes tested were:

• Vehicle Component As Range AB Values

External Tank -30 ° to 5° 0°, -+5°

Solid Rocket Booster -20 ° to 5° 0°, _+5°, -i0 , -20 °

where for external tank As = (nET - c_)), AB = (BET - 60)and for solid

rocket booster As = (_SRB - _O/ET )' A6 = (BSRB - 60/ET).

The vertical (Z), longitudinal (X) and lateral (Y) separation dis-

tance ranges were:

Vehicle Component X-Inches(f.s.) Y-Inches(f.s.) Z-Inches(f.s.)

External Tank 0 to 1200 -200 to 200 0 to 1300

Solid Rocket Booster 0 to 1600 0 to 800 0 to i00

where for the external tank, X, Y, and Z = 0 when the ET nose is in the

mated position with respect to the orbiter. (See figure 2d.) For the

SRB, X, Y, and Z = 0 when the SRB nose is in the mated position with p

respect to the Orbiter/External Tank. (See figure 2e.)

During SRB separation testing (see figure 2e.) the external tank

was rigidly attached to tbe orbiter, which was supported inverted on the

tunnel primary sector. The booster was supported on the CTS via a flow-

through balance and sting.

During external tank separation testing (see figure 2d.)_ the
I

i0

'_' " "'"J , , i i
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INTRODUCTION (Concluded)

orbiter was supported inverted on the primary sector and the ET was sup-

ported on the CTS.

No base or cavity pressure taps were built into the models. To ob-

tain these pressures (two base, one cavity per model), hardline tubing

was routed to the vicinity of the model bases and bent into areas where

pressures were desired.

As an aid in clarifying the interdependence of the test configuration

with the tabulated source data in the Appendix, the following array is a

necessary adjunct to the Run Summary Schedule of Table II.

APPENDIX
DATASET BALANCE TEST CONFIGURATION PAGE NUMBER

RTJ001 ] 1
through ! Orbiter

RTJO99 J 89

] _ank Separating From OrbiterRTJT01
I 9O

throughI Tank

RTJT99 J 178

RTJIO0 _ 179
throug_ Orbiter Tank |

RTJ283 I 36]

SRB Separating From Orbiter Tank
RTJ300! 362
through SRB

RTJ483 543

RTJ500 Tank 543
RTJ501 544

RTJ502 545
through Orbiter

RTJ507 550
Isolated

RTJ508 Orbiter Tank 551
! RTJ509 552

RTJ5i0 ] 553
througl_ SRB

RTJ536 J 565
ii
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CONFIGURATIONS INVESTIGATED

The O.Ol-scale 32-OTS models consists of an orbiter, tank, and one

booster (with metric high-pressure separation thrusters, fore and aft).

See figures 2b and 2c.

The configuration of each vehicle component tested is given below.

Pertinent dimensional data for these model components may be found in

Table III.

Orbiter 09 = (BI9CTF5M4) (WI07E23) (V7R 5) where:

Component Definition

BI9 Fuselage per Rockwell line "L70-OOOI39B.

(Model drawing SS-A00062)

C 7 Canopy per Rockwell Lines VL70-OOOI39B.

(Model drawing SS-A00062)

E23 Elevons per Rockwell lines VL70-OOOI39B.

(Mode] drawing SS-A00109)

F5 Body flap per Rockwell li_os VL70-OOOI39B.

(Model drawing SS-A00062)

M 4 Orbital Maneuvering System per Rockwell lines

VL70-OOOI39B. (Model drawing SS-AOC062)

R 5 Rudder per Rockwell lines VL70-000139B and

VL70-000095. (Mode] drawing SS-A00062)

V 7 Vertical tall per Rockwell lines VL70-000139B and

VL70-000095. (Model drawing SS-A00062)

WI07 Wing per Rockwell lines VL70-OO0130B.

(Model drawing SS-A00109)

The external tank (T]0) is not broken down into subassemblies and

was constructed to Rockwell lines VL72-000088 and VL78-000041 (Model

Drawing SS-A-00108).

t2
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CONFIGURATIONS INVESTIGATED

(Concluded)

The solid rocket booster ($8) is not broken down into subassemblies

and was constructed to Rockwell lines VL72-000088 and VL77-000036 (Model

Drawing SS-A-00113).

I

13
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TEST FACILITY DESCRIPTION

The AEDC von Karman Facility (VKF) Tunnel A is a continuous, cl(,sed-

circuit, variable density wind tunnel with an automatically driven f1¢,<-

ible-plate-type nozzle and a 40- by 40-in. test section (see Figure "_).

The tunnel can be operated at Mach numbers from 1.5 to 6 at maximum stag-

nation pressures from 29 to 200 psia, respectively, and stagnation temper-

atures up to 750UR (M = 6). Minimum operating pressures range from about

one-tenth to one-twentieth of the maximum at each Mach number. A descrip-

tion of the tunnel and airflow calibration information may bu foul}d in

the Test Facilities Handbook*.

!' :_ *Test Facilities Handbook (Ninth Edition). "von Karman (;as Dvnami('s

Facility, Vol. 3", Arnold Engineering Development Center, July 1971.

14
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I

I)ATA REDUCTION

Six-component alJFOOyl'lillhiC force and mom_.nt data ,uro r_ec_td,,d f,)r

the Orbiter,External Tank, ,_nd Orbiter/ET. Four-_omponent fore,, md ,_mcnt

data _Jere recorded f_,r the. SRB. Thrust loads gem rated by tl,_. Si<t_ sui:.:_c:t-

tion motors were treated as tares (]Ild were subtrg_,t_:d tTr_ml _/l[;ll]_ t' r('r ._ll]_!_!

loads before computing co_,fl icients. For Orbit_._ lr,,,,,str_,nm ,filet l,l" ;fl, rt

testing, the Orbiter was t_,,_utited o1-1 Lhe AEDC O.83-in<I_ 4. UO-','- ;6,-037

balance. For ET freestream ;rod ET abort, the F/I ',;,_ mounted cul the AI:I}C

O.85-inch 4.O:)-H-36-O49 b;_lunce, l:_r SRB separat i;m, tht' Orbitc_ :Ei _,'._s

moun_ed on the 4.00-Y-36-049 balance:. For SRB !rcestream ;m,i s_parati,,n,

the SRB was mounted on th_ '4ockwell O.625-inch 4.ilt;-1t-34-1_6_ I I_)','-ttir(,tlvtJ

balance.

All f_rcu gllld _T_om,,_t d;_l._ wur_' Y_'duccd tt) :,,cff[_ient i,,rm in tTl_,.

body axis sy,_t<,n:. J'_ase ;ind "alanc__: cavity pre>_,'4_le:4 wcr__, r<. _,Ydt'd. ii,_w-

ever, 1lO preSS_ll-L' :id] klstll_ell{ !4 were l_!/ldc to t]_t. f(_r_'{' _lll_i i..vUll_ M,* ,illt 'i. ,\1 1

coefficients ;ilt, 10asked ,m ti_t, fol[owing refercnc_ _lim,.n._i.,ns.

%REF = orbiter wing rely'fence area = 0.269 II d

f
REF = bR}.F = orbJ_tt:l ° bo,ty l.cng'_h = 12.903 i[/,ht'.

Homents are: abot_t tl_u f,_ll ucing r_:ferenct' e.g. ]oc;_ti,,_,q:

Orbit_.r (Isolated and with 1-'I" separating):

XHRP = 8.':,10 inche,_; aft o! orbiter nost. (set. l igur_. 2c)

ZblRP = 4.0 (fuselage referonce line 4.(l)

Exter_aJ Tank ([solat_*d and whilt, s('p;_Y;_t ing trom ,,r|,it_ r):

!, _ XNRt' - 10.94 inchc,_; air of ET no:_' (st,,, l i_;_,_ :'c

ZHRP = ().() (tank contorline)

15
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()rbiter/ET (isolated and with SRIi separnt ing)

XMRP = 7.43 inches aft of !:_T nose

(sL'e I ig_lr_ 2t))
ZMI{P = 0.47 inches abow tOT cent_,rlim

SRB (Isolated and while separating from Orhiter/t2T)

Y_I{P = 9.67 inches aft of SRB nost: (see figure 2b )

ZNRP = 0.0 (SRB centerline)

1975022165-021
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TEST: SA/3 DATE i _00.,<T-y"-Ej'T"

TESTCONDITIONS

TOTAL PRESSURE DYNAMICPRESSURE STAGNATIONTEMPERATURE

MACHNUMBER (PoLLnds/Sq. Inch) (poun(Is/sa..inch) (degleesFahrenheit)

_z.s-3 I/o S..a? 14 5

f/.5_ Lo 3. _5
Sg_ 2 ,2o

4.51 zz.? ... I,,//
g,gz //._ o,s_

,,=, i • ii

BALANCEUTILIZED: _.,_O -y- 76 -_3"7,'f.OO -/- -?{,-0_ p" V,O0- y- ._iz-t,')._,5

COEFFICIENT
CAPACITY: ACCURACY: TOLERANCE:

NF .¢lfO J_2_oj_-I3,5" _o.2'_.3 :Jo.2,_g ___- •

SF i75 'tt(>o'i/oo _o.15,t0.3 to.z F'_'
AF _25 150 - _o.15J'0,3 --

I
RM _2o i_ - _.Z. ¢o,_ _ -

YM _tSo ll°lO _.2"T3 =_o.5 il,O]-io.75 1I

,_ COMMENTS: ._ I,

I | ii

17
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TABLE III. MODEL DIMENSIONAL DATA

MODEL COMPONENT: BODY (_19)

GENERALDESCRIPTION: Configuration 3 lightweight Orbiter fuselaFe

Model Scale = 0.O10 }.CodelDrawing _:o. SS-AOOO62

DRAWINGNUMBER: VI,?Or.OOOI_gB

DIMENSIONS: FULL-SCALE MODEL SCALE

Length_ in. !_90,3 ].2.903

Max. Width _in. (© Xo = 1528.3 in.) 267,6 2,676

Max. Depth_in.(@ X = IL80.52in,) 244.5 2.LA5 .
o

* FinenessRatio L ,,A.SA_ _ A.SL6

Area~ft_

Ma_. Cross-Sectional(_X° = 1480.52_j37___ 7 .___0.03_67

P]anform

Wetted

Base

* Fineness Ratio is the fuselage ]engbh divided by the equivalent
diameter for the _%ximum cross-secticnal area.

39
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TABLE III. MODEL DIMENSIONAL DATA (CONTINUED)

MODEL COMPONENT: Canop_r(C71

GENERAL DESCRIPTION: Confi_n_ration3 lightweight Orbiter Canopy

Model Scale = O.OIQ Model Drawing No. SS-A00062

DRAWl NG blUMBER VLTO-OOOI39B

DIMENSION: FULL SCALE MODEL SCALE

Length (Xo = _33 IN. to Xo = 670 IN.) 237 2._70

Max Width

Max Depth

Fineness Ratio

Area

Max Cross-Sectional

Planform

Wetted

Base

40

................. , ............ J ..... ,i ,_,- _: ....... :...... Jl .... J ..... | , --J

1975022165-045



TABLE III. MODEL DIMENSIONAL I)ATA (CONTINUED)

MODELCOMPONENT: Elevon (E2q)

GENERALDESCRIPTION: Configuration 3 ligbtweiEht orbiter e!evcns

Dataro_(1)o_(21sides

Model Scale = 0.0!0 _TodelDra_Ing No. SS-AO0109

DRAWING NUMBER" VLTO-OOOI39B

DIMENSIONS: FULL-SCALE MODELSCALE

Area ~ ft.2 20_._2 0,020_5

Span (equivalent)~in. 353,_A 3.5334

Inb'd equivalent chord ~in. 114.78 i.]478 ,.

Outb'd equivalent chord_ in. 5_.00 0,550

Ratio movable surface chord/
total surface chord

At Inb'd equiv, chord 0.208 0.208

At Outb'd equiv, chord O.LO0 O.LO0

Sweep Back Angles, deg

Leading Edge 0.00 O.[D

Tailing Edge -IO.2A -I0.2/

Hingeline 0.00 0.0o

Area Moment (Normal to hinge line)~f-_ 3 1548.07

4!
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t'A_LEiii. MODEL DIMENSIONAL DATA (CONTINUED)

MODEL COMPONENI: _ody :m..ap (F5)

GENERAL DESCRIPTION: Configuration 3 lightweight orbiter body In_so

• , .• ,, . m

80del Scale = 0.010 .. Nodel Dra_.cingI;o.SS-A00062

DRAWl NG NUMBER FLTO-OOOI39P

DIMENSION: FULL SCALE MODEL SCALE

Length _ in. 8A.70 O.8A70

Max Width _in. 267.6 2.6760

Mox Depth

Fineness Ratio

Areo ,-_ft. 2

Max Cross-Sectional

Planform 1/,2.5195 O.01A25]95

Wet ted

Base 38. 0958 0.00382957
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II
TABLE III. MODEL DIMENSIONAL DATA (CONTINUED)

MODEL COMPONENT: 01_ Pod 0.!4)

GENERAL DESCRIPTION: Ce_fig_ration 3 lightweight Orbiter Orbital

V_nuever!_,gSystem Pod,

Model Scale = 0.010 Model Drawing Vo. SS-A00062

DRAWl NO NUMBER VL70-OOO139B

DIMENSION: FULL SCALE MODEL SCALE

Length,_in. 346.0 3.460

Max W;dth,-,in. 108.0 1.080

Max Depth,-,in. 113.0 i.13

Fineness Ratio

Area

Max Cross-Sectional

Planform

Wetted

Bose

43
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TABLE III. MODEL DIMENSIONAL DATA (CONTINUED)

MODEL COMPONENT" . , Rudder (Rs)

GENERAL DESCRIPTION: ConfiEuration 3 li_htweiFht Orbiter rudder

Model Scale = o,o,lo Model Dra;.,'-L,_K t:o. SS-A00062

VLTO-OO0139B

DRAWING NUMBER: VL70-000095

DIMENSIONS- FULL-SCALE MODEL SCALE

Area~ft.2 106.38 0.010638

Span (equivalent)~in. 201.0 2.D!O

Inb'd equivalent chord_in. 91.585 0.91585

Outb'd equivalent chord--in. 50,833 0.50833

Ratio movable surface chord/
total surface chord

At Inb'd equiv, chord 0./_00 O.aO0

At Outb'd equiv, chord O.LO0 0.&00

Sweep Back Angles, deg.

L.eading Edge .3_:_83.._ 3L. 83

Tailing Edge 26.25 26.25

Hingeline 34.83 3_.83

Area Moment (Normal to hinge line)~ft3 526.13 0.00053
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TABLE III. MODELDIMENSIONALDATA CONT]!:__]))

MODELCOMPONENT:VERTICAL TAIL (V?_ _

GENERALDESCRIPTION: Cenfigu_ation 3 lightwelgh_ orbiter vertical tail _

---: :- . double wedFe airfoil _ectlons :__th:'outdidl_d_?_ -dEe.

Model Scale = 0.010 Model Dra',d_[- ,_:o,SS-AOOO6P
VL70-000139

DRAWINGNUEBER: VL70-_)CK)O?_,

DIMENSIONS: FULL-SCALE MODELSCALE

TOTAL DATA

Area (Theo)~ St2 _13.25 0.0A132
Planform

Span (Theo)~ in. _ -_

Aspect Ratio 1.675 !.67>
Rate of Taper 0._07 0.507
Taper Ratio .404 .40_
Sweep Back Angles-_deg.

Leading Edg_ _4_.000 _5.000
Trai Iing Edge 26.249 _6:,>49
0.25 Element Line 41.130. _A!.I30

Chords :

Root (Theo) WP .268._0 2.6_0
Tip (Theo) WP 108.47 1.9847 ,
MAC i99.81 1.9981 _
Fus. Sta. of .25 MAC ]A63.50 14_635o
W. P, of .25 MAC 635.52_'
B. L, of .25 MAC -b.cK) o.oo

Airfoil Section
Leading Wedge Angle ~ deg. 10.OOO lO,OOO
Trailing Wedge Angle ~ deg. !4.920 14,92o

Leading Edge Radius ~ in. 2.00 0.0;9___.__
Void A_a -_ft_- 1_.I? 0.0o13
Blanketed Area ~ ft2 '12.67 0_0012

45
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TABLE II1. MODEl. DIMENSIONAl, DATA (CONTINUED)

MODELCOMPONSNT: WING (;IZCF?!

GENERALDESCRIPTION. ConfiFur_tlon 3 ZightweIF,ht Crblter _M_rg

llJ

Model Scale = 0.010 Model Dra',ring:'o.SS-AO0109
l

DWG. NO, "'_'_ _

DIMENSIONS: FULL-SCALE MODELSCALE
| i i L | __,I

TOTAL DATA
"_eo. )~£t, 2

PIanform 26q0_O_. O.2500
Span (Thee) _ in. 93_.<;_ 9.3"._8
_pect Ratio : 2.26_ 2,2-:5
Rate of Taper Z, !77 i. _'_. L I

r, .2¢:CTaper Ratio 0._0_ 0
Dihedral Angle. deg. ((_ T.E. o£ Eleven) 3._c_ 2.__
incidence ,aagle,deg. O._On q,,<:_3

Aerodynamic Twi;t, deg. +3.c_oo
Sweep Back Angles, deg. .

Leading Edge _,5.e__J _. _'.')C_
Trailing Edge .__%_I_ -10. ;','.
0.25 Element Line 35.2_9 . 35._'q

Chords:~ 5r.,

Root (Thee) B P.O.O. 6e9.PL __6.n,9_'.'_
• _ _,_ .Tip, (Thee) B.P_ I_.R_, 1 _

MAC _ _4l_,P. t._' _
Fus. Sta. of .25 _C "13A ._9 _" _o

W,P, of .25 MAC 299.; ',_, /. ,.,_ _
B.L. of .2_5MAC 1_2.]_3 _ :';':_

EXPOSED DATA

"_Tn'eo ) _ ft2 17._2.29 O.! 7.523
Span, (Thee)~ in. (_'om P.P. IC_ in.) ' 720.67 ?.21"!_
Aspect Ratio 2.C'58 2,,"_
Taper Ratio 0.2,:51 o.:, fl
Chords : ~ i_.

Root (@ _.P. i0_) _62,LO 5.(:_,'._
Tip ],le.,e) i.?"%5

btI_C _393.03 3.e_r',,_
F_S. Sta. of .25 MAC ]1F_5.3] 1]_=_]
W.P. of 25 MAC 3,,o., _ .....• ,• _ . ..,,.,__.z_

B.L. of .25 MAC ,,___
Airfoil Section (Rockwell Mod NASA)

XXXX-64

Root I_ . _ Yo 199 to ':AXA 0010 0.10 o,__

_' Tip r = 0.!? .__,__:
C

Data for (1) of (2) Sides
Leadinq Ed<c Cuff_
Planform ,',i_a ~ fb _ _-_:; _L_
Leading [dae Intersects Fus M. L @ Sta _,_,- _,....
Leading Edge Intersects Wing @ Sta 3,:'____._ Y..:j,

e dGtg,xb

1975022165-051



r , T ......................T....................-----'-[ "T T ! ....................T"--"-'-"q_

• _[ , o[Ab _E III MODEL DIMENSIONAL DATA ((:c)NT!t;I]ED)

MODEL COMPONENT: F_te_.al Ta_,k (Tlfi)

GENERAL DESCRIPTION: ConfiFuration 3 _hcternal Oxyfen H_ro£_n Tark

Model Scale = 0.010 Model D" ;inK :'o. SS-AOOIOP

VL72-00C_,98

DRAWl NG NUMBER VL?_-OOC-X34]

DIMENSION: FULL SCALE MODEL SCALE

Ler_gth"in. _ 1865 18.65

Max Diameter_ in. 324 3.24

Max Depth

Fineness Ratio ( .... £t,./_.'_, Dia. ) _,.<75617 5.'_Ju_'-'__,

Areo~fL 2

M_x Cross-Sectional 572.555 0.05726

Planform

Wetted

Bo$_

4J

1975022165-052



TABLi- III. MODEL DIMENSIONAL DATA (CONCLUDED)

MODEL COMPONENT: Booster (_)

GENERAL DESCRIPTION: Cn_e_"uration 3 Booster Solid Rocket }'otor

Data for 1 of 2 Boosters

Model Scale 0.010 Modal Dra_dm£___'o,SS_-00113

VL72-000088

DRAWING NUMBFR • VL77-0000_6,

DIMENSION: FULL SCALE MODEL SCALE

Length (Includes _;ozzle)_ in. ___ 17.A]O

Max Width (Tank Dia.)--in. !A2.0 . Z.A2Q

Mox Dia. (_._x.Nozzle Shroud Di_.)_-in. 205.0 2.050

* F_neness Ratio 8.A9268 8.A926_

Area_ft 2

MGx Cross-Sect_onal (_ozzle Shroud) 229,21___ _____02__q2

Plonform

We t ted

Base

* Length divided by nozzle shrcud diameter.

" I
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FIGURE 3. Ai':I)C yon Karman Ca.'; Dyn;m_ic Facility 'I-uni_el A
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